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METHOD, RECORDING/REPRODUCING APPARATUS AND METHOD, 
RECORDING MEDIUM, AND DISTRIBUTION MEDIUM 

BACKGROUND OF THE INVENTION 
Field of the Invention 

This invention relates to an apparatus and method for 
recording, an apparatus and method for reproducing, an apparatus 
and method for recording/reproducing, a recording medium, and 
a distribution medium and more particularly to an apparatus and 
method for recording, an apparatus and method for reproducing, 
an apparatus and method for recording/reproducing, a recording 
medium, and a distribution medium which are suitably used for 
recording video signals and reproducing recorded video signals. 

Description of Related Art 

Recently, DVD-RAM has been proposed as a recordable 
optical disk. Such a recordable optical disk is proposed as 
a large capacity medium having several G bytes, and is promising 
as a medium for recording AV (Audio Visual) signals such as video 
signals. 

As the supply source of digital AV signals which are 
possible to be recorded in a recordable optical disk, currently 
VHS or 8 mm video tapes and digital satellite broadcast are. 
available, and in future, digital ground wave television 
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broadcast will be available. 

Digital video signals supplied from such sources are 
generally compressed according to MPEG (Moving Picture Experts 
Group) -2 system. Therefore, when a digital video signal 
supplied from such source is recorded in the recordable optical 
disk, a video signal compressed according to MPEG-2 system is 
once decoded, then encoded according to MPEG-2 system, and 
recorded in the recordable optical disk. 

However, such processing including decoding, encoding, 
and subsequent recording in an. optical disk results in 
deteriorated image quality of the recorded video signal. 

In order to minimize the deterioration of image 
quality, a method in which a supplied bit stream is recorded 
as it is in a recordable optical disk without encoding and 
decoding a compressed video signal supplied from a source has 
been developed. In other words, the method in which the optical 
disk is used as a data streamer has been developed. 

There is no management data for random access to a 
recorded bit stream in the recordable optical disk in which a 
video signal is recorded without encoding and decoding as 
described herein above. In detail, in the optical disk in which 
the video signal is recorded as described herein above, no 
management information for indicating a sector position where 
the provided program starts is recorded. Therefore, in the case 



of an optical disk in which a bit stream from a source as described 
herein above is recorded as it is, random access to the recorded 
video signal is impossible, the greatest advantage of a disk 
type recording medium is limited. 

If an optical disk in which a bit stream formed by 
encoding an analog input in a recording apparatus is recorded 
is distinguished from an optical disc in which a bit stream 
supplied from a source is recorded as it is, the 
recording/reproducing apparatus involves two types of optical 
disk resultantly, such mechanism leads to high cost. 

SUMMARY OF THE INVENTION 

The present invention was accomplished in view of such 
problem, and it is the object of the present invention to provide 
capability to record a supplied compressed video signal without 
deterioration of image quality and capability to take random 
access to the recorded video signal. 

A recording apparatus according to one aspect of the 
present invention is provided with a file generation means for 
generating files which' contain video or audio signals, a 
characteristic point information generation means for 
generating the characteristic point information of the video 
or audio signals contained in the files for each file generated 
by the file generation means , and a recording means for recording 
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the files and characteristic point information in a recording 
medium . 

A recording method according to another aspect of the 
present invention includes 'a file generation step for generating 
files which contain video or audio signals, a characteristic 
point information generation step for generating the 
characteristic point information of the video or audio signals 
contained in the files for each file generated by the file 
generation step, and a recording step for recording the files 
and characteristic point information in a recording medium. 

A distribution medium according to another aspect of 
the present invention for distributing a program which is 
possible to be read by a computer for controlling an information 
processing apparatus to perform processing includes a file 
generation step for generating files which contain video or 
audio signals, a characteristic point information generation 
step for generating the characteristic point information of the 
video or audio signals contained in the files for each file 
generated in the file generation step, and a recording step for 
recording the files and characteristic point information in a 

recording medium. 

A reproducing apparatus according to another aspect 
of the present invention is provided with a file reproducing 
means for reproducing files which contain video or audio signals 
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recorded in a recording medium, a characteristic point 
information reproducing means for reproducing the 
characteristic point information of the video or audio signals 
contained in the files recorded in the recording medium for each 
file reproduced by the file regeneration means, and a 
reproduction control means for controlling reproduction of the 
files based on the characteristic point information reproduced 
by the characteristic point information reproducing means. 

A reproducing method according to another aspect of 
the present invention includes a file reproducing step for 
reproducing f iles which contain video or audio signals recorded 
in a recording medium, a characteristic point information 
reproducing step for reproducing the characteristic point 
information of the video or audio signals contained in the files 
recorded in the recording medium for each file reproduced in 
the file reproduction step, and a reproduction control step for 
controlling reproduction of the file based on the characteristic 
point information reproduced in the characteristic point 
information reproducing step. 

A distribution medium, according to another aspect of 
the present invention, for distributing a program which is 
possible to be read by a computer for controlling an information 
processing apparatus to perform processing includes a file 
reproducing step for reproducing files which contain video or 
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audio signals recorded in a recording medium, a characteristic 
point information reproducing step for reproducing the 
characteristic point information of the video or audio signals 
contained in the files recorded in the recording medium for each 
file reproduced in the file reproducing step, and a reproduction 
control step for controlling reproduction of the file based on 
the characteristic point information reproduced in the 
characteristic point information reproducing step. 

A recording apparatus according to another aspect of 
the present invention is provided with an input means for 
receiving an input signal which contains at least video signals, 
a characteristic point information * detection means for 
detecting the characteristic point information of the video 
signal based on a signal contained in the input signal, a video 
signal recording means for recording at least the video signal 
out of signals contained in the input signal in a recording medium, 
and a characteristic point information write means for writing 
the characteristic point information in a recording medium. 

A recording method according to another aspect of the 
present invention includes an input step for receiving an input 
signal which contains at least video signals, an characteristic, 
point information detection step for detecting the 
characteristic point information of the video signal based on 
a signal contained in the input signal, a video signal recording 



step for recording at least video signals out of signals 
contained in the input signals in a recording medium, and a 
characteristic point information write step for writing the 
characteristic point information in a recording medium. 

A distribution medium, according to another aspect of 
the present invention, for distributing programs which are 
possible to be read by a computer for controlling an information 
processing apparatus to perform processing includes an input 
step for receiving an input signal which contains at least a 
video signal, a characteristic point information detection step 
for detecting the characteristic point information of the video 
signal based on a signal contained in the input signal, a video 
signal recording step for recording at least a video signal out 
of signals contained in the input signal in a recording medium, 
and a characteristic point information write step for writing 
the characteristic point information in a recording medium. 

A recording/reproducing apparatus according to 
another aspect of the present invention is provided with a file 
generation means for generating files which contain video or 
audio signals, a characteristic point information generation 
means for generating the characteristic point information of 
the video or audio signals contained in the files for each file 
generated by the file generation means, a recording means for 
recording the files and characteristic point information in a 



recording medium, a file reproducing means for reproducing files 
which contain video or audio signals recorded in a recording 
medium, a characteristic point information reproducing means 
for reproducing the characteristic point information of the 
video or audio signals contained in the files recorded in the 
recording medium for each file reproduced by the file 
regeneration means, and a reproduction control means for 
controlling reproduction of the files based on the 
characteristic point information reproduced by the 
characteristic point information reproducing means. 

A recording/reproducing method according to another 
aspect of the present invention includes a file generation step 
for generating files which contain video or audio signals, a 
characteristic point information generation step for generating 
the characteristic point information of the video or audio 
signals contained in the files for each file generated by the 
file generation step, a recording step for recording the files 
and characteristic point information in a recording medium, a 
file reproducing step for reproducing files which contain video 
or audio signals recorded in a recording medium, a 
characteristic point information reproducing step for 
reproducing the characteristic point information of the video 
or audio signals contained in the files recorded in the recording 
medium for each file reproduced in the file reproduction step, 
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and a reproduction control step for controlling reproduction 
of the file based on the characteristic point information 
reproduced in the characteristic point information reproducing 
step. 

A distribution medium, according to another aspect of 
the present invention, for distributing programs which are 
possible to be read by a computer for controlling an information 
processing apparatus to perform processing includes a file 
generation .step for generating files which contain video or 
audio signals, a characteristic point information generation 
step for generating the characteristic point information of the 
video or audio signals contained in the files for each file 
generated in the file generation step, a recording step for 
recording the files and characteristic point information in a 
recording medium, a file reproducing step for reproducing files 
containing video or audio signals recorded in a recording medium, 
a characteristic point information reproducing step for 
reproducing the characteristic point information of the video 
or audio signals contained in the files recorded in the recording 
medium for each file reproduced in the file reproducing step, 
and a reproduction control step for controlling reproduction 
of the file based on the characteristic point information 
reproduced in the characteristic point information reproducing 
step . 
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In the recording apparatus according to one aspect of 
the present invention, the recording method described in claim 
5, and the distribution medium described in claim 6, the 
characteristic point information of video or audio signals in 
the file is recorded in a recording medium for each file. 

In the reproducing according to another aspect of the 
present invention, the reproducing method according to one 
aspect of the present invention, and the distribution medium 
according to one aspect of the present invention, reproduction 
of the file is controlled based on the characteristic point 
information recorded in a recording medium for each file. 

In the recording apparatus according to another aspect 
of the present invention, the recording method according to 
another aspect of the present invention, and the distribution 
medium according to another aspect of the present invention, 
the characteristic point information of the video signal is 
detected and recorded in a recording medium together with the 
video signal. 

In the recording/reproducing apparatus according to 
another aspect of the present invention, the 

recording/reproducing method according to another aspect of the 
present invention, and the distribution medium according to 
another aspect of the present invention, files and the 
characteristic point information of each file are recorded in 

- 10 - 



a recording medium. The reproduction of the file is controlled 
correspondingly to the reproduced characteristic point 
information . 



BRIEF DESCRIPTION OF THE DRAWINGS 
Fig. 1 is a diagram for describing the structure of 
the directory. 

Fig. 2 is a diagram for describing VOLUME. TOC. 

Fig. 3 is a diagram for describing volume_inf ormation 

() . 

Fig. 4 is a diagram for describing volume_attribute 

(). 

Fig. 5 is a diagram for describing resume (). 

Fig. 6 is a diagram for describing volume_rating () . 

Fig. 7 is a diagram for describing write_protect {) . 

Fig. 8 is a diagram for describing play_protect (). 

Fig. 9 is a diagram for describing recording_timer () . 

Fig. 10 is a diagram for describing text_block () . 

Fig. 11 is a diagram for describing language_set () . 

Fig. 12 is a diagram for describing text.item () . 

Fig. 13 is a diagram for describing ALBUM. STR. 

Fig. 14 is a diagram for describing album () . 

Fig. 15 is a diagram for describing TITLE__###. VDR. 

Fig. 16 is a diagram for describing title_info (). 



Fig. 17 is a diagram for describing PROGRAM_$$$. PGI . 
Fig. 18 is a diagram for describing program (). 
Fig. 19 is a diagram for describing play_list (). 
Fig. 20 is a diagram for describing play_item (). 
Fig. 21 is a diagram for describing CHUNKGROUP_### . 

CGIT. 

Fig. 22 is a diagram for describing 
chunk_connection_inf o (). 

Fig. 23 is a diagram for describing 
chunk_arrangement_inf o ( ) . 

Fig. 24 is a diagram for describing CHUNK__%%%%. ABST. 

Fig. 25 is a block diagram for illustrating an 
exemplary structure of an optical disc apparatus to which the 
present invention is applied. 

Fig. 2 6 is a diagram for describing the structure of 
the directory. 

Fig. 27 is a diagram for describing the logic structure 
of the directory. 

Fig. 28 is a diagram for describing offset. 

Fig. 2 9 is a diagram for describing the structure of 
the directory. 

Fig. 30 is a diagram for describing the structure of 
the directory. 

Fig. 31 is a diagram for describing the logic structure 



of the directory. 

Fig. 32 is a diagram for describing the structure of 
the directory. 

Fig. 3 3 is a diagram for describing the structure of 
the directory. 

Fig. 34 is a diagram for describing the logic structure 
of the directory. 

Fig. 35 is a diagram for describing the logic structure 
of the directory. 

Fig. 3.6 is a block diagram for illustrating another 
structure example of an optical disc apparatus of the present 
invention. ^ 

Fig. 37 is a flow chart for describing accumulation 
and recording processing of the characteristic point 
information. 

Fig. 38 is a diagram for describing f ield_type_id . 

Fig. 39 is a diagram for describing info_type. 

Fig. 40 is a diagram for describing 
cognizant_recording_indicator . 

Fig. 41 is a diagram for describing slot_unit_type . 

Fig. 42 is a diagram for describing 
bitstream__ attribute (). 

Fig. 43 is a diagram for describing 
bitstream_attribute_id. 
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Fig. 44 is a diagram for describing attribute^ type . 
Fig. 45 is a diagram for describing video_attribute 

( ) . 

Fig. 4 6 is a diagram for describing 
input_video__source . 

Fig. 47 is a diagram for describing 
vide o_c ompr e s s i on_mo de . 

Fig. 48 is a diagram for describing picture_rate . 

Fig. 4 9 is a diagram for describing pic ture_scan_type . 

Fig. 50 is a diagram for describing vertical_lines . 

Fig. 51 is a diagram for describing aspect^ratio. 

Fig. 52 is a diagram for describing pixel_ratio . 

Fig. 53 is a diagram for describing CC_exis tence . 

Fig. 54 is a diagram for describing recording_mode . 

Fig. 55 is a diagram for. describing syntax of 
audio_attribute (). 

Fig. 56 is a diagram for describing input_source . 

Fig. 57 is a diagram for describing audio_coding_mode . 

Fig. 58 is a diagram for describing bitrate. 

Fig. 59 is a diagram for describing q_bit. 

Fig. 60 is a diagram for describing fs. 

Fig. 61 is a diagram for describing emphasis. 

Fig. 62 is a diagram for describing syntax of slot_info 

() . 
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Fig. 63 is a diagram for describing slot_inf o__id. 

Fig. 64 is a diagram for describing syntax of 
slot_inf o_f or_one_GOP () . 

Fig. 65 is a diagram for describing 
f irst_presented _picture_structure . 

Fig. 6 6 is a diagram for describing 
picture_count_type . 

Fig. 67 is a diagram for describing syntax of 
slot_inf o_f or_one_audio_f rame () . 

Fig. 68 is a diagram for describing syntax of 
slot_inf o_f or_one_time_slot ( ) . 

DETAILED DESCRIPTION OF THE PREFERRED EMBODIMENTS 

The embodiment of the present invention will be 
described hereinafter in detail, to clearly indicate the 
corresponding relation between the respective means described 
in claims and components described in the embodiments described 
hereinafter, components described in the embodiments (though 
only one example) corresponding to means described in the claims 
are indicated in parenthesis just after each means as shown 
herein under. These indications by no means limits the means 
to the examples described in the parenthesis. 

A recording apparatus described in claim 1 is provided 
with a file generation means (for example, the step S6 in the 
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Fig. 37) for generating files which contain video or audio 
signals, a characteristic point information generation means 
(for example, the step S7 in Fig. 37) for generating the 
characteristic point information of the video or audio signals 
contained in the files for each file generated by the file 
generation means, and a recording means (for example, the step 
S.13 in Fig, 37) for recording the files and characteristic point 
information in a recording medium. 

A reproducing apparatus described in claim 7 is 
provided with a file reproducing means (for example, the 
reproducing circuit 60 in Fig. 36) for reproducing files which 
contain video or audio signals recorded in a recording medium, 
a characteristic point information reproducing means (for 
example, the reproducing circuit 60 in Fig. 36) for reproducing 
the characteristic point information of the video or audio 
signals contained in the files recorded in the recording medium 
for each file reproduced by the file regeneration means, and 
a reproduction control means (for example, the control circuit 
63 in Fig. 36) for controlling reproduction of the files based 
on the characteristic point information reproduced by the 
characteristic point . information reproducing means. 

A recording apparatus described in claim 10 is 
provided with an input means (for example, the step SI in Fig. 
37) for receiving an input signal which contains at least video 



signals, a characteristic point information detection means 
(for example, the step SI in Fig. 37) for detecting the 
characteristic point information of the video signal based on 
a signal contained in the input signal, a video signal recording 
means (for example, the step S6 in Fig. 37) for recording at 
least the video signal out of signals contained in the input 
signal in a recording medium, and a characteristic point 
information write means (for example, the step S13 in Fig. 37) 
for writing the characteristic point information in a recording 
medium . 

A recording/reproducing apparatus described in claim 
13 is provided with a file generation means (for example, the 
step S6 in Fig. 37) for generating files which contain video 
or audio signals, a characteristic point information generation 
means (for example, the step S7 in Fig. 37) for generating the 
characteristic point information of the video or audio signals 
contained in the files for each file generated by the file 
generation means, a recording means (for example, the step SI 3 
in Fig. 37) for recording the files and characteristic point 
information in a recording medium, a file reproducing means for 
reproducing files which contain video or audio signals recorded 
in a recording medium, a characteristic point information 
reproducing means (for example, the reproducing circuit 60 in 
Fig. 3 6) for reproducing the characteristic point information 
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of the video or audio signals contained in the files recorded 
in the recording medium for each file reproduced by the file 
regeneration means, and a reproduction control means (for 
example, the control circuit 63 in Fig. 36) for controlling 
reproduction of the files based on the characteristic point 
information reproduced by the characteristic point information 
reproducing means. 

First, in the file arrangement on a recording medium 
on/from which the information is recorded/reproduced in the 
present invention is described. On the medium, as shown in Fig. 
1, seven types of files described herein under are recorded. 
VOLUME. TOC 
ALBUM. STR 
PROGRAM_$$$ . PGI 
TITLE_###. VDR 
CHUNKGROUP_@@@ . CGIT 
CHUNK_%%%%. ABST 
CHUNK_%%%%. MPEG2 

VOLUME. TOC and ALBUM. STR are recorded in the root 
directory. In the directory w PROGRAM" recorded just under the 
root directory, vx PROGRAM_$$$ . PGI" (herein, "$$$" represents 
a program number) is recorded. Similarly, in the directory 
"TITLE" recorded just under the root directory, U TITLE_### . VDR" 
(herein, "###" represents a title number) is recorded, in the 
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directory "CHUNKGROUP" , xx CHUNKGROUP_@@@ . CGIT" is recorded 
(herein, represents a chunkgroup number) , and in the 

directory "CHUNK", U CHUNK_%%%%. ABST" (herein, "%%%%" 
represents a chunk number) is recorded. 

In the MPEGAV directory recorded just under the root 
directory, one or more sub-directories are formed additionally , 
and under these sub-directory U CHUNK_%%%%. MPEG2" (herein, %%%% 
represents a chunk number) is recorded. 

It is normal that there is only one VOLUME. TOC file 
on a medium. However, in a special medium such as a medium having 
a hybrid structure comprising a ROM and RAM, it can be possible 
that there is a plurality of VOLUME. TOC files on a medium. This 
file is used to indicate the whole characteristics of a medium. 

The structure of VOLUME. TOC is shown in Fig. 2. 
file_type_id is recorded at the head, and which indicates that 
this file is VOLUME. TOC. Subsequently, volume_inf ormat ion () 
is recorded, and followed finally by text_block (). 

The structure of volume_inf ormation ( ) is shown in Fig. 
3. volume_inf ormation () contains volume_attribute (), resume 
(), volume_rating (), wri te_protect (), play_protec t (), and 
recording_timer (). 

volume_attribute () is an area for recording the 
attribute of logical volume, the detailed structure is shown 
in Fig. 4. As. shown in Fig. 4, this area contains 
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title_playback_mode_f lag and progfam_jplayback__mode__f lag . 

resume ( ) is an area on which the information to resume 
the current state to the state just before ejection when the 
medium is inserted again, and the detailed structure is shown 
in Fig. 5. 

volume_rating () in Fig. 3 is an area on which the 
information to realize the viewer age restriction of the whole 
volume depending on the age and category, the detailed structure 
is shown in Fig. 6. 

write__protect () shown in Fig. 3 is an area on which 
the information to restrict the changing and erasing operation 
of title and program recorded in the volume are recorded, and 
the detailed structure is shown in Fig. 7. 

play_protect () shown in Fig. 3 is an area on which 
the reproduction permission/no permission setting of title and 
program recorded in the volume or the information for 
restriction of the number of reproductions are recorded, and 
the detailed structure is shown in Fig. 8. 

recording__timer () shown in Fig. 3 is an area on which 
the information for controlling recording time is recorded, and 
the detailed structure is shown in Fig. 9. 

The detailed structure of text_block () of VOLUME. TOC 
shown in Fig. 2 is shown in Fig. 10. The text_block () contains 
language_set () and text_item, and the detailed structures are 
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shown in Fig, 11 and Fig'. 12 respectively. 

Normally there is only one file of ALBUM. STR shown 
in Fig. 1 in a medium. However, in a special medium such as 
a medium having a hybrid structure comprising a ROM and RAM, 
it can be possible that there is a plurality of ALBUM. STR files 
on a medium. This file formed by combining a plurality of media 
is used to obtain a structure which appears as if it were one 
medium. 

The structure of ALBUM. STR is shown in Fig. 13. 
file_type_id is recorded at the head, and which/indicates that 
this file is ALBUM. STR. Subsequently album () is recorded, 
and finally text_block () is recorded. 

album ( ) is an area on which the information to deal 
a plurality of volumes (a plurality of media) as a group is 
recorded, and the detailed structure is shown in Fig. 14. 

The number of files of TITLE_###. VDR shown in Fig. 
1 is equal to the number of titles. A title means, for example, 
one piece of music in a compact disc or one program in television 
broadcast. The structure of this information is shown in Fig. 
15. file_type_id is recorded at the head, this file_type_id 
indicates that this file is TITLE_###. VDR. Subsequently 
title__info () is recorded, and finally text_block () is recorded. 
### is a character string for indicating a title number. 

title_info () is an area on which the starting point, 
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the ending point, and other attributes of the title are recorded, 
and the detailed structure is shown in Fig. 16. 

The number of files of PROGRAM_$$$. PGI shown in Fig. 
lis equal to the number of programs. A program comprises a 
plurality of cuts which specify the partial area of a title (or 
whole area) , and the respective cuts are reproduced in the 
specified order. The structure of this information is shown 
in Fig. 17. file_type_id is recorded at the head, this 
file_type_id indicates that this file is PROGRAM_$$$. PGI. 
Subsequently, program () is recorded, and finally text_block 
() is recorded. $$$ is a character string which indicates a 
title number. 

program ( ) is an area on which the information required 
to reproduce collected necessary information of the title is 
recorded without irreversible edition of the material, and the 
detailed structure is shown in Fig. 18. 

program () shown in Fig. 18 has one play_list. The 
detail of the play_list () is shown in Fig. 19. 

A plurality of play_item () is recorded in play_list. 
The detailed structure of play__item () is shown in Fig. 20. 

The number of files of CHUNKGROUP_@@@ . CGIT shown in 
Fig. 1 is equal to the number of chunkgroups . The chunkgroup 
is the data structure to arrange the pit stream. This file is 
not recognized by a user as long as the user operates a apparatus 
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for recording/reproducing a medium such as VDR (video disk 
recorder) . 

The structure of this information is shown in Fig. 21. 
file_type_id is recorded at the head, and the file_type_id 
indicates that this file is CHUNKGROUP_@@@ . CGIT. Subsequently 
chunkgr oup_t ime_bas e_f lags and chunkgr oup_t ime_bas e_o f f s e t 
are recorded, and followed by chunk_connection_inf o (), and 
finally text_block () is recorded. 

chunkgr oup_ time base_flags indicates a flag of 
reference counter of chunkgroup, and 

chunkgr oup^t ime^bas e„o f f set indicates the starting time of the 
reference time axis in chunkgroup. This -is a value which is 
set to a counter for 90 kHz counting up, and has a size of 32 
bits. chunk_connection_info () is an area on which the 
information of characteristic points such as the switching point 
of video and synchronization between video and audio, and the 
detailed structure is shown in Fig. 22. 

Loops of chunk_arrangement_inf o ( ) are recorded in the 
chunk^c onnec t i on_i n f o (), and the number of the loops of 
chunk_arrangement_info () is equal to the number of chunks which 
belong to the chunkgroup. The detailed structure of 
chunk_arrangement_inf o () is shown in Fig. 23. 

The number of files of CHUNK_%%%%. ABST shown in Fig. 
1 is equal to the number of chunks. The chunk is an information 
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file which is corresponding to one stream file. The information 
structure is shown in Fig. 24. f ile_type_id is recorded. at the 
head, the file_type_id indicates that this file is CHUNK_%%%%. 
ABST. 

The CHUNK_%%%%. MPEG2 file shown in Fig. 1 is a stream 
file. The file contains a bit stream of MPEG unlike other files 
which records only information. 

Fig. 25 shows a structural example of an optical disc 
apparatus for recording or reproducing information in or from 
an optical disc which is used as a medium having the file as 
described herein above. In this optical disc apparatus, one 
series of optical head 2 is provided correspondingly to one 
writable optical disc 1, and the optical head 2 is used commonly 
to data reading and data writing. 

A bit . stream read out from the optical disc 1 by the 
optical head 2 is demodulated by an RF arid 
demodulation/modulation circuit 3, subjected to error 
correction in an ECC circuit 4, and transmitted to a read out 
channel buffer 6 for absorbing the difference between read out 
rate and decode processing rate through a switch 5. The output 
from the read out channel buffer 6 is supplied to a decoder 7. 
The read out channel buffer 6 is structured so as to be read 
and written from a system controller 13. 

The bit stream supplied from the read out channel 
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buffer 6 is decoded by the decoder 7, and a video and an audio 
signal are supplied from the decoder 7. The video signal 
supplied from the decoder 7 is supplied to a synthesis circuit 
8, synthesized with an video signal supplied from an OSD (On 
Screen Display) control circuit 9, supplied from an output 
terminal PI to a display not shown in the drawing, and displayed. 
The audio signal generated from the decoder 7 is transmitted 
from an output P2 to a speaker not shown in the drawing, and 
reproduced. 

On the other hand, the video signal supplied from an 
input terminal P3 and the audio signal supplied from an input 
terminal P4 are encoded by an encoder 10, and transmitted to 
a write channel buffer 11 for absorbing the difference between 
the encode processing rate and write rate. The write channel 
buffer 11 is also structured so as to be read and written from 
the system controller 13. 

Data accumulated in the write channel buffer 11 are 
read from the write channel buffer 11 ,. supplied to the ECC circuit 
4 through the switch 5 to add error correction codes, and 
thereafter modulated by the RF and demodulation/modulation 
circuit 3. The signal (RF signal) generated from the RF and 
demodulation/modulation circuit 3 is written in the optical disc 
1 by the optical head 2 . 

An address detection circuit 12 detects the record in 
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the optical disc 1 or the address information of tracks to be 
reproduced. A system controller 13 controls operations of 
respective components of the optical disc apparatus, and 
provided with a CPU 21 for controlling variously, a ROM 22 for 
storing processing programs to be executed by the CPU 21, a RAM 
23 for storing temporarily data generated in processing steps, 
and a RAM 24 for storing various information files to be recorded 
or reproduced in or from the optical disc 1 . The CPU 21 performs 
fine adjustment of the position of the optical head 2 based on 
the detection result obtained by the address detection circuit 
12. The CPU 21 controls switching of the switch 5. An input 
unit 14 comprising various switches and buttons is operated by 
a user when various commands are inputted. 

Next, basic read operations of the information file 
is described. For example, when "VOLUME. TOC" information file 
is read, the CPU 21 of the system controller 13 uses a file system 
operation command which is incorporated in the processing 
program previously to define the physical address and the length 
of the physical address on the optical disc 1 in which "VOLUME. 
TOC" is recorded. Subsequently, the CPU 21 moves the optical 
head 2 to the read position based on the address information 
of the "VOLUME. TOC" . The CPU 21 sets the optical head 2, RF 
and demodulation/modulation circuit 3, and ECC circuit 4 in the 
reading mode, and switches the switch 5 to the read channel buffer 



6 side, further finely adjusts the position of the optical head 
2, and thereafter makes the optical head 2 to start reading. 
Thereby, the content of the "VOLUME. TOC" is read by the optical 
head 2, demodulated by the RF and demodulation/modulation 
circuit 3, and subjected to error correction by the ECC circuit 
4, and accumulated in the read channel buffer 6. 

The CPU 21 stops reading when the data volume 
accumulated in the read channel buffer 6 becomes equal to or 
larger than the size of "VOLUME. TOC". Thereafter, the CPU 21 
reads the data supplied from the read channel buffer 6 and records 
it in the RAM 2 4 . 

Next, the case that "VOLUME. TOC" information file is 
read is described as an example of the basic information file 
write operation. The CPU 21 uses the file system operation 
command incorporated in the processing program previously to 
find a space area having the size equal to or larger than the 
"VOLUME. TOC" which is to be written in the file system (optical 
disc 1), and defines the address. 

Next, the CPU 21 transfers "VOLUME. TOC" to be written 
newly which is ready in the RAM 24 to the write channel buffer 
11. Subsequently, the CPU 21 moves the optical head 2 to the 
write position based on the address information of the space 
area. The CPU 21 sets the optical head 2, RF and 
demodulation/modulation circuit 3, and ECC circuit 4 in writing 
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mode, switches the switch 5 to the write channel buffer 11 side, 
finely adjusts the position of the optical head 2 , and thereafter 
makes the optical head to start writing. 

The content of the "VOLUME. TOC" which becomes ready 
newly is read out from the write channel buffer 11, supplied 
to the ECC circuit 4 through the switch 5, added with error 
correction codes, and thereafter modulated by the RF and 
demodulation/modulation circuit 3. The signal generated from 
the RF and demodulation/modulation circuit 3 is recorded in the 
optical disc 1 by the optical head 2. When the data volume 
recorded in the optical disc 1 becomes equal to the size of 
u VOLUME . TOC", the '.CPU 21 stops writing operation. 

Finally, the CPU uses the file system operation 
command incorporated in the processing program previously to 
rewrite the pointer which points the "VOLUME. TOC" in the file 
system (optical disc 1) so as to point the position which has 
been written newly. 

Next, the case that a stream, CHUNK_0001. MPEG2 shown 
in Fig. 1, is reproduced is described as an example of a basic 
stream reproduction operation. The CPU 21 uses a file system 
operation command which is incorporated in the' processing 
program previously to define the physical address and the length 
of the physical address on the optical disc 1 in which 
"CHUNK_0001 . MPEG2 " is recorded. Subsequently, the CPU 21 moves 
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the optical head 2 to the read position based, on the address 
information of the n CHUNK_0001. MPEG2 w . The CPU 21 sets the 
optical head 2, RF and demodulation/modulation circuit 3, and 
ECC circuit 4 in the reading mode, and switches the switch 5 
to the read channel buffer 6 side, finely adjusts the position 
of the optical head 2, and makes the optical head 2 to start 
reading. 

The content of the W CHUNK_0001. MPEG2 " read out from 
the optical head 2 is accumulated in the read channel buffer 
6 through the RF and demodulation/modulation circuit 3, the ECC 
circuit 4, and the switch 5. The data accumulated in the read 
channel buffer 6 is supplied to the decoder 7 to be subjected 
to decoding processing, and a video signal and an audio signal 
are generated respectively. The audio signal is generated from 
the output terminal P2 and ; the video signal is generated from 
the output terminal PI through the synthesis circuit 8. 

When the data volume which is read out from the optical 
disc 1, decoded, and displayed becomes equal to the size of the 
U CHUNK__0001 . MPEG2 " or when the stopping of read out operation 
from the input unit 14 is indicated, the CPU 21 stops reading, 
and decoding processing. 

Next, the case that an information file, "CHUNK_0001. 
MPEG2 " , is written is described as an example of the basic stream 
recording operation. The CPU 21 uses a file system operation 

- 29 - 



command which is incorporated in the processing program 
previously to find an space area having the size equal to or 
larger than the "CHUNK_0001. MPEG2 " which is to be written in 
the file system (optical disc 1), and defines the address. 

The video signal supplied from the input terminal P3 
and the audio signal supplied from the input terminal P4 are 
encoded by the encoder 10, and accumulated in the write channel 
buffer 11. Subsequently, the CPU 21 moves the optical head 2 
to the write position based on the address information of the 
space area. The CPU 21 sets the optical head 2, RF and 
demodulation/modulation circuit 3, and ECC circuit 4 in the 
writing mode, and thereafter makes the optical head 2 to start 
writing. Thereby, the content of the U CHUNK_0001. MPEG2 " which 
is ready newly is read out from the write channel buffer 11, 
supplied to the optical head 2 through the switch 5, the ECC 
circuit 4, and the RF and demodulation/modulation circuit 3, 
and recorded in the optical disk 1. 

When the data volume which has been read out from the 
write channel buffer 11 and recorded in the optical disc 1 becomes 
equal to the previously set value or when stopping of write 
operation is indicated from the input unit 14, the CPU 21 stops 
write operation. Finally, the CPU 21 uses the file system 
operation command which has been incorporated in the processing 
program previously to rewrite the pointer which points the 
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"CHUNK_0001. MPEG2 " in the file system (optical disc 1) so as 
to point the position written newly. 

Now, it is assumed that information files and stream 
files are recorded in the optical disc 1 as shown in Fig. 26. 
In this example, one program file named as "PROGRAM^ 001 . PGI" 
is contained. Three title files named as U TITLE_001. VDR" , 
"TITLE_002. VDR", and "TITLE_003 . VDR" are contained in this 
optical disc 1. 

Further, in the optical disc 1, two files in the 
chunkgroup named as u CHUNKGROUP_001 . CGIT" and "CHUNKGROUP_0 02 . 
CGIT" are contained. In addition, three stream files named as 
"CHUNK_00 01 . MPEG2 " , "CHUNK_0011 . MPEG2 " , and "CHUNK_0012. 
MPEG2 " are contained in the optical disc 1, and corresponding 
information files named as U CHUNK_0001. ABST", . "CHUNK__0011 . 
ABST", and U CHUNK_0012 . ABST" are recorded in the optical disc 
1. 

The logic structure of the optical disc 1 having 
information files and stream files shown in Fig. 2 6 is shown 
in Fig. 27. In this example, the chunk information file 
"CHUNK_001. ABST" specifies the stream file "CHUNK_0001 ; MPEG2 " , 
the chunk information file U CHUNK_0011. ABST" specifies the 
stream file "CHUNK_0011. MPEG 2 " , and the chunk information file 
"CHUNK_0012. ABST" specifies the stream file "CHUNK_0012 . 
MPEG2" respectively. In detail, the file ID of the stream is 
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specified in the field namely chunk_f ile__id in CHUNK_%%%%. ABST 
shown in Fig. 24. 

Further, in this example, the chunkgroup information 
file, n CHUNKGROUP_0 01.CGIT", specifies the chunk information 
file, "CHUNK_0001 . ABST", and the chunk information file, 
"CHUNKGROUP_0 02 .. CGIT" specifies the chunk information file, 
"CHUNK__0011. ABST" and "CHUNK_0 012. ABST" respectively. In 
detail, the file ID of the chunk information is specified in 
the field namely chunk_inf o_f ile_id in the 
chunk_arrangement_info_info () shown in Fig. 13. The 
chunk_arrangement_info () is recorded in the chunkgroup 
information file, the number of chunk_arrangement__inf o () is 
equal to the number of chunks which belong to this chunkgroup 
(the chunk_arrangement_inf o () shown in Fig. 23 is described 
in the chunk_connection_inf o () shown in Fig. 22, and the 
chunk_connection_inf o ( ) is described in. the CHUNKGROUP__### . 
CGIT) . 

There is only one chunk_arrangement_inf o ( ) in 
CHUNKGROUP_001, and the chunk_inf o_f ile_id in it specifies the 
CHUNK_0001. There are two chunk_arrangement_info ( ) in 
CHUNKGROUP_0 02, and CHUNK_0011 and CHUNK_0012 are specified 
respectively in it. To process such cases, the chunkgroup can 
specifies the reproduction order of a plurality of chunks. 

In detail, first the initial value of the clock in this 
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chunkgroup is decided using chunkgr oup„t ime_ba s e_o f f set in 
CHUNKGROUP_###. CGIT shown in Fig. 21. Next, presentation^ 
start_cg_count and presentation_end_cg__time_count of the 
chunk_arrangement_inf o () shown in Fig. 23 are specified when 
each chunk is registered. 

For example, as shown in Fig. 28, it is assumed that 
the length (time) of CHUNK_0011 is A, and the length (time) of 
CHUNK_0012 is B. The presentation^ tart_cg_count of 
CHUNK_0011 is equal to the chunkgroup_time__base_of f set , and the 
presentation_end_cg__coiint is equal to the 
chunk_group_time_base__of f set + A. The 

presentation^ start_cg_count of CHUNK_0 012 is equal to the 
chunkgroup_time_base_of f set + A, and the 
presentation_end_cg_ count is equal to the 

chunk_group__time_base_of f set + A + B. Assuming as described 
herein above, then CHUNKGROUP_0 02 is defined as that which is 
formed by reproducing continuously CHUNK_0011 and CHUNK_0012. 

In the case that CHUNK_0011 and CHUNK_0012 overlap 
each other in reproduction time, the time can be specified to 
be shifted. Further, by writing in the transi tion_inf o () in 
the chunk_arrangement_inf o () shown in Fig. 23, special effects 
( fade-in, fade-out, and wipe) can be specif ied at the transition 
between two streams. 

In an example in Fig. 26 (Fig. 27), the title 



- 33 - 



information file "TITLE_001. VDR" and "TITLE_002 . VDR" 
indicates the chunkgroup information file "CHUNKGROUP_001 . 
CGIT" , and the title information file U TITLE_003. VDR" indicates 
the chunkgroup information file "CHUNKGROUP_002 . CGIT ;/ 
respectively. In detail, in the title_info () shown in Fig. 
16, chunkgroup file ID is specif ied with the field cgit_f ile__id, 
and the time range which defines this title in the chunkgroup 
is specif ied with the field title_start_chunk_group_time_s tamp 
and title_end_chunk_group_.time_stamp . 

For example, in the example shown in Fig. 27, TITLE_001 
points the first half of CHUNKGROUP_0 01 and TITLE_002 points 
the second half of CHUNKGROUP_0 01 . This division is performed 
in response to a request from a user, the division position is 
arbitrary for user and can not be pre-determined. Herein, it 
is assumed that the position divided by TITLE_001 and TITLE_002 
is set at the position A apart from the head of CHUNKGROUP_0 01 . 

TITLE_001 specifies CHUNKGROUP__0 01 as the chunkgroup, 
specifies starting time of CHUNKGROUP_001 as the starting time 
of the title, and specif ies .the time point specified by a user 
as the ending time of the title. 

In other words, chunkgroup_time_base_of f set (head 
position) of CHUNKGROUP_0 01 is set as 

title_start_chunk_group_time_stamp of TITLE_001, and 
chunkgroup_time_base_of f set + length of A is set as 

- 34 - 



title_end_chunk__group_time_stamp of TITLE_001. 

TITLE_002 specifies CHUNKGROUP_0 0 1 as the chunkgroup, 
the time point specified by a user as the starting time of the 
title, and the ending time of CHUNKGROUP_0 01 as the title ending 
time. 

The title_end_chunk_group_time_stamp (head position) 
of CHUNKGROUP_0 01 added with length of A is set as 
title_start_chunk_group_time_s tamp of the TITLE_002, and the 
chunkgr oup_ t ime^ba s e_o f f set of CHUNKGROUP_0 01 added with the 
length of CHUNKGROUP_0 01 is set as the 
title_end_chunk_group_time__stamp of the TITLE__002. 

Further, the TITLE_003 specifies CHUNKGROUP_0 02 as 
the chunkgroup, specifies the starting time of the 
CHUNKGROUP_002 as the starting time of the title, and specifies 
the ending time of CHUNKGROUP__002 as the ending time of the title. 

In other words, the chunkgr oup_time_base_of f set is 
set as the title_start_chunk_group_time_stamp of the TITLE_00.3, 
and the chunkgroup_time_.base_of f set of CHUNKGROUP_0 02 added 
with length of CHUNKGROUP_002 is set as the 
title_end_chunk_group_time_stamp of TITLE_003 . 

Further, in this example, the program information file 
U PROGRAM_001 . PGI" specifies to reproduce a part of TITLE_001 
and a part of TITLE_003 in this order. In detail, the title 
is specified with title_number in the play_time ( ) shown in Fig. 
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20, the starting point and ending point are defined by the times 
defined with each title, thereby one cut is extracted. A 
plurality of cuts are combined to structure a program. 

Next, operation to additionally record (append 
recording) the new information in the optical disc 1 is described. 
In detail, this recording is performed by indicating the 
recording to the optical disc apparatus in real time using timer 
recording or through user operation of the input unit 14 . in 
the case of the latter, the record ending time can not be 
predicted if the recording button has been pushed, however the 
ending time can be predicted if the button for one-touch 
recording function (function to record for a certain time after 
operation) has been pushed. 

Herein, timer recording is described as an example. 
In this case, it is assumed that a user of the optical disc 
apparatus has indicated the record starting time, record ending 
time, bit rate of bit stream, and channel to be recorded 
previously. Further, it is assumed that the space capacity 
corresponding to the bit rate and recording time is residually 
available in the optical disc 1 is confirmed at the time point 
when the recording is reserved. 

In the case that some information is recorded 
additionally in the optical disc 1 between the record 
reservation time and actual recording time of the reserved 
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recording, the capacity for recording at the specified bit rate 
is not secured. In such case, the CPU 21 is controlled so that 
the bit rate is lowered to a value lower than the specified value 
and information corresponding to the reserved time is recorded, 
or so that the bit rate is not changed and information 
corresponding to the recordable time is recorded. Of course, 
the CPU 21 generates a message to the user for telling the 
situation at the time point when the additional information is 
recorded and a possible failure in the reserved recording 
becomes clear.. 

When the starting time of the reserved recording comes 
close, the CPU 21 resumes automatically the mode from sleep mode 
to operation mode using the built-in timer and clock. The CPU 
21 secures the area which is sufficient for the reserved 
recording on the optical disc 1 using the file system operation 
command incorporated in the processing program previously. In 
detail, the value which is formed by multiplying the result 
(recording time) of subtraction of the starting time from the 
ending time of the reserved recording by the bit rate corresponds 
to the size of area required to record the reserved program, 
the CPU 21 first secures the area of this size. Alternatively, 
in the case that the information file other than stream file 
is required to be recorded when recording, for example, in the 
case that a title information file is required to be recorded 
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as a new title, it is required to secure a capacity which is 
sufficient for recording these information files on the optical 
disc 1. If the sufficient area can not be secured, any of the 
above-mentioned methods (bit rate change, recording only for 
a recordable time) is selected. 

At this time, because it is the record to have a new 
title, a user gives a new stream file name as a new stream file 
in a new stream directory. Herein, it is assumed that this is 
¥MPEGAV¥STREAMS_003¥CHUNK_0031. In detail, the file name of 
CHUNK_0031. MPEG2 is given under STREAM_003 directory, under 
MP EGA V directory, under the root directory as shown in Fig. 29. 

The CPU 21 commands the execution of the recording mode 
to the respective units. For example, a video signal supplied 
from a tuner not shown in* the drawing to the input terminal P3 
and an audio signal supplied to the input terminal P4 are encoded 
by the encoder 10, and accumulated in the write channel buffer 
11. Subsequently, the CPU 21 moves the optical head 2 to the 
write position based on the address information of the area which 
has been secured previously. The CPU 21 sets the optical head 
2, RF and demodulation/modulation circuit 3, and ECC circuit 
4 in the write mode , and switches the switch 5 to the write channel 
buffer 11 side, finely adjusts the position of the optical head 
2, and makes the. optical head 2 to start writing. Thereby, the 
content of U CHUNK_0031. MPEG2 " which is newly prepared is read 
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out from the write channel buffer 11, and recorded in the optical 
disc 1 through the switch 5, the ECC circuit 4, the RF and 
demodulation/modulation circuit 3, and the optical head 2. 

The above-mentioned write operation is continued, and 
the CPU 21 stops writing when any one of conditions described 
herein under appears. 

1) The time reaches the ending time of the reserved 

recording. 

2) Recording can not be continued in the optical disc 
1 due to deficient capacity and other causes. 

3) Command to stop recording operation is generated. 
Next, -the CPU 21 rewrites the pointer which points 

"CHUNK_.0031 . MPEG2 " in the file system to a value which points 
the position where a new pointer is written. Further, the CPU 
21 prepares respective files of the chunk information, 
chunkgroup information, and title information, and gives names 
respectively and stores them. It is required that the space 
capacity which is sufficient for recording these files is 
secured in the optical disc 1 when recording or reserving. 

As described herein above, new files are generated as 
shown, for example, in Fig. 30. In the drawing, file names 
having an asterisk (*) at the upper right corner indicates files 
which have been generated this time. 

Fig. 31 shows the relation of newly formed information 
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files. TITLE_004 specifies CHUNKGROUP_003 , CHUNKGROUP_003 
specifies CHUNK_0031, and CHUNK_0031 specifies STREAM_0031. 

In detail, the new stream is registered in the 
information file as TITLE_004 . The user can recognize the 
attribute of TITLE_004 by way of function for confirming the 
title of the optical disc apparatus, and can reproduce 
TITLE_004 . 

Next, operation of overwrite recording on the optical 
disc 1 as shown in Fig. 26 (Fig. 27) is described. Overwrite 
recording is. an operation in which a new program is recorded 
on the program which has been recorded (at this time, the existing 
program is erased) as in the case that signals are recorded on 
a video tape . 

In overwrite recording, the position where overwrite 
recording starts is important. For example, it is assumed that 
a user indicates to start overwrite recording from the head of 
TITLE_001 . At this time, the overwrite recording proceeds with 
rewriting TITLE_001, TITLE_002, and TITLE_003 respectively in 
this order.. If the recording operation does not yet end when 
TITLE_003 has been rewritten to the tail, then a new area is 
secured in the space area of the optical disc 1 and the recording 
is continued. For example, if TITLE_002 is the record starting 
position, then TITLE_002 is not rewritten in this recording 
operation because TITLE_001 positioned before the record 
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starting position. 

Now it is assumed that overwrite recording is 
performed from the head of TITLE_003 by way of timer recording. 
In this case, it is assumed that a user of the optical disc 
apparatus has specified previously the record starting time and 
ending time, the bit rate of bit stream, and the channel to be 
recorded. Further, it is assumed that the head of TITLE_003 
has been specified as the record starting position, which is 
important in overwrite recording. Yet further it is. assumed 
in this case also that the capacity sufficient for the bit rate 
and recording time has been confirmed previously in the optical 
disc 1 when the recording was reserved. In the case of overwrite 
recording, the sum of the total capacity of rewritable (a 
plurality of) titles following from the specified position and 
the space capacity of the optical disc 1 is the recordable 
capacity. In other words, in this case, the sum of the total 
capacity of STREAM_0011 and STREAM_O012 which are streams 
managed by TITLE_003 and the space capacity of the optical disc 
1 is the recordable capacity. 

In overwrite recording, there are some choices in 
selecting order of stream for recording in the recordable 
capacity. The first method is a method in which the order of 
streams is specified by the title. In detail, in this case, 
the recording is started from the head of STREA3YL.0011 , and when 
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STREAM_0011 is recorded to the tail, then STREAM_0012 is 
recorded from the head, and when STREAM_0012 is recorded to the 
tail, then information is recorded in the space area. Another 
method is an method in which first the space area is recorded, 
and when all the space area is fully recorded, then the existing 
stream is recorded. 

The former method is advantageous in terms of 
emulation of video tape. In other words, this method is 
characterized in that users can understand easily because this 
is the same operation as that for video tape. The latter method 
is characterized in that the method is excellent in protection 
of the recorded information because the existing recorded stream 
is erased later . 

In the case that additional recording is performed in 
the optical disc 1 between the time when the recording 
reservation was set and the time when the reserved recording 
is executed actually, it can happen that the capacity for 
recording the reserved program at the specified bit rate is not 
secure. In this case, in the same manner as described herein 
above, the bit rate is lowered automatically and recording is 
executed over the reserved time, alternatively recording is 
executed during the available time with keeping the bitrate 
unchanged. 

When the starting time of the reserved time comes close, 
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the optical disc apparatus resumes from sleeping mode to 
operating mode. The CPU 21 secures all the space capacity in 
the optical disc 1. Of course, the space capacity may be secured 
when it is needed in stead of securing the space capacity at 
that timing, but herein for the purpose of description, it is 
assumed that the required area is secured before starting of 
the recording. 

In the case that the size of required area is known 
based on starting time, ending time, and bit rate specified by 
the timer recording, the required capacity (or with additional 
some margin) may be secured. When it is required to record an 
information file for the recording, for example, a title 
.information file is necessary because the information is 
registered as a new title, it is required that the capacity for 
recording the information file should be secured. 

Herein, a file name is given to the new stream file 
as a new stream file in a new stream directory. In detail, the 
file name of ¥MPEGAV¥STREAMS_002¥CHUNK_003 1 is given. In 
detail, as shown in Fig. 32, a file is named as CHUNK_0031. MPEG2 
under STREAM_002 directory, under MPEGAV directory, under the 
root directory. 

The video signal supplied to the input terminal P3 and 
the audio signal supplied to the input terminal P4 are encoded 
by the encoder 10, and accumulated in the write channel buffer 
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11. Subsequently, the CPU 21 moves the optical head 2 to the 
write position based on the address information of the area which 
was secured previously- The CPU 21 sets the optical head 2, 
RF and demodulation/modulation circuit 3/ and ECC circuit 4 in 
writing mode, and switches the switch 5 to the write channel 
buffer 11 side, the position of the optical head 2 is finely 
adjusted, and thereafter the optical head 2 starts writing. 
Thereby, the content of CHUNK_0 031. MPEG2 which is prepared 
newly is read out from the write channel buffer 11, and recorded 
in the optical disc 1 through the switch 5, ECC circuit 4, RF 
and demodulation/modulation circuit 3, and optical head 2. 

At this time, the first stream file U CHUNK_0011. 
MPEG2 " is rewritten. When the recording is executed to the tail 
of W "CHUNK_0011 . MPEG2 " , next, the recording proceeds to 
U CHUNK_0012 . MPEG2 , and further proceeds continuously to 
CHUNK_0 031. MPEG2 . 

The CPU 21 continues the above-mentioned operation, 
and as in the case described herein above, when any one of the 
three conditions occurs, the CPU 21 stops writing. 

Next, the CPU 21 uses the file system operation command 
incorporated previously in the processing program to update the 
stream file, the chunk information, the chunkgroup information, 
and the title information. 

The file structure depends on the write end timing. 
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For example, in the case that after two streams namely CHUNK_0011 . 
MPEG2 and CHUNK_0012 . MPEG2 are completely overridden and 
subsequently the recording is continued on CHUNK_0031. MPEG2 , 
the file structure in the optical disc 1 is shown in Fig. 33. 
Asterisks (*) given at the upper right corner of file names 
indicates that those files are newly recorded files. 

Fig. 34 shows the relation of files (files shown in 
Fig. 33) which have been recorded as described herein above. 
In comparison with Fig. 31, CHUNK_0031 is incremental in CHUNK 
contained in CHUNKGROUP_0 02 specified by TITLE_003, and 
CHUNK__0031 specifies STREAM_0031. 

On the other hand, in the case that the overwrite 
recording ends in the middle of overwriting on the existing 
stream, for example, in the case that the overwrite recording 
ends in the middle of recording on CHUNK_0011, the stream of 
CHUNK_0031 which has been secured for overwriting is released 
because of no overwriting. In this case, a special title 
processing is performed. In detail, in the case that the 
overwrite recording starts from the head of TITLE_003 and ends 
in the middle, the title is divided at the point. As shown in 
Fig. 35, the area from the overwrite recording starting position 
to the ending position is contained in the new TITLE_003, and 
the following area (residual area of the original TITLE_003) 
is contained in TITLE_004. 



Next, operation of title reproduction is described. 
It is assumed that an optical disc 1 having files shown in Fig. 
2 6 is inserted into the optical disc apparatus to reproduce the 
title. First when the optical disc 1 is inserted, the CPU 21 
reads out the information files from the optical disc 1, and 
stores them in RAM 24. This operation is performed by repeating 
reading operation of the basic information file described herein 
above . 

The CPU 21 reads first VOLUME. TOC and ALBUM. STR. 
Next, the CPU 21 counts the number of files having the escape 
identifier of "VDR" under the directory "TITLE" . The files 
having this escape identifier are files which contain the title 
information, and the number of files is equal to the number of 
titles. In the example shown in Fig. 26, the number of tiles 
is 3.. Next, the CPU 21 reads three title information files and 
stores them in RAM 24. 

The CPU 21 controls the OSD control circuit 9 to 
generate the character information for indicating the title 
information recorded in the optical disc 1, and the character 
information is combined with the video signal in the synthesis 
circuit 8 and the synthesized information is supplied from the 
output terminal PI to a display for displaying. In this case, 
the existence of three titles , the length and the attribute (name, 
date and time of recording) of these three respective titles 
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are displayed. 

Herein, it is assumed that a user specifies 
reproduction of TITLE_002 . In the information file of 
TITLE_002 (in the cgit_file_id in the title_info () shown in 
Fig. 16) , the file ID for specifying CHUNKGROUP_0 01 is recorded, 
and the CPU 21 stores this file and also stores CHUNKGROUP_001 
in RAM 24. 

Next, the CPU 21 checks that the starting time and 
ending time of TITLE_002 ( tit le_s tart_chunk_group_t ime_s tamp 
and title_end_chunk_group_time_stamp in title__info () in Fig. 
16) correspond respectively to which CHUNK. This check is 
performed by comparing information 
(presentation^ tar t_cg_time_count and 

presentation_end_cg_time_count in chunk_arrangement_info ( ) 
shown in Fig. 23) in which CHUNK is registered. In this case, 
as shown in Fig. 27, it is understood that the starting time 
of TITLE_002 is contained in the middle of CHUNK_0001. In other 
words, it is understood that in order to reproduce TITLE_002 
from the head,, the reproduction may be started from the middle 
of stream file XV CHUNK_0001 . MPEG2 " . 

Next , the CPU 2 1 checks the position in the stream which 
corresponds to the head of TITLE_002 . In detail, the starting 
time of TITLE__002 which corresponds to how many offset time (time 
stamp) in the stream is calculated, and next the reproduction 
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starting point positioned just before the starting time is 
specified using the characteristic point information in CHUNK 
file. Thereby, the offset distance from the head of the 
reproduction starting point file is defined.. 

Next, the CPU 21 defines the physical address and the 
length of the physical address in the optical disc 1 in which 
*CHUNK_0001 . MPEG2" is recorded using the file system operation 
command in which the processing program is incorporated 
previously. Further, the offset address of the reproduction 
starting point obtained just before is added to this address, 
and the address of reproduction starting point of TITLE__002 is 
finally defined. 

Subsequently, the CPU 21 moves the optical head 2 to 
the reading out position based on the address information of 
the *CHUNK_0001. MPEG2 " . The CPU 21 sets the optical head 2, 
RF and demodulation/modulation circuit 3, and ECC circuit 4 in 
the reading out mode, and switches the switch 5 to the read out 
channel buffer 6 side, the position of the optical head 2 is 
finely adjusted, thereafter the optical head 2 starts reading. 
Thereby, the content of "CHUNK_00 01 . MPEG2 " is accumulated in 
the read out channel buffer 6. 

The data accumulated in the read out channel buffer 
6 is supplied to the decoder 7 to be decoded, and a video signal 
and an audio signal are generated. When the quantity of data 
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which are read out from the optical disc 1 , decoded, and displayed 
becomes equal to the size of W CHUNK_0 0 01. MPEG2 " , the CPU 21 
is switched over to reproduction of TITLE_003 . The 
reproduction operation of TITLE_003 is the same operation as 
the reproduction operation of TITLE_002. 

When the registered title is reproduced completely or 
when read out operation is indicated to be brought to a stop, 
the reading out and decoding are brought to a stop. 

When a new disc is inserted to the optical disc 
apparatus as the optical disc 1, or when a disc of different 
format is inserted, the CPU 21 tries to read out VOLUME. TOC 
and ALBUM. STR when a disc is inserted, however, there is no 
such file in the disc. In this case, that is,, in the case that 
VOLUME. TOC and ALBUM. STR can not be read out, the CPU 21 
generates a message to request an indication from a user. The 
user indicates to the CPU 21 any of operations, namely, ejection 
of the optical disc 1 (for example, in the case that this disk 
is of different format), initialization (for example, in the 
case that a new disc of the same format) , and resumption of data 
by any procedure (for example, in the case that the disc is a 
disk of the same format but data is destroyed) . 

An optical disc apparatus 51 shown in Fig. 36 records 
video signals compressed according to MPEG2 system (referred 
to as compressed video signals) which are supplied from digital 
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satellite broadcast in a recordable optical disc 71, and 
reproduces the video signal recorded in the optical disk 71. 

The optical disc apparatus 51 is provided with a first 
input terminal 52 for receiving base band digital video signals 
(or analog video signals) which are not compressed, a second 
input terminal 53 for receiving compressed video signal which 
are compressed according to MPEG2 system from a receiving 
apparatuss 72 for digital satellite broadcast, an encoder 54 
for compressing according to MPEG2 system the digital video 
signal supplied through the first input terminal 52 as it is 
or analog signals after A/P conversion, a descramble circuit 
55 for descrambling digital satellite broadcast video signals 
supplied through the second terminal, and an MPEG decoder 56 
for expanding compressed video signals which has been 
descrambled by the descramble circuit 55. 

The optical disc apparatus 51 is provided additionally 
with a characteristic point detection circuit for detecting 
characteristic points of un-compressed base band digital video 
signals (if an input signal is an analog video signal, then the 
signal is subjected to A/D conversion and a characteristic point 
is detected) which are supplied from the first input terminal 
52 or the MPEG decoder 56, an multiplexing circuit 58 for 
multiplexing the compressed video signals generated from the 
encoder 54 or descramble circuit 55 and the characteristic point 
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file generated from the characteristic point detection circuit 
57, and an recording circuit 59 for recording compressed video 
signals which have been multiplexed by the multiplexing circuit 
58 in the optical disc 71. 

The optical disc apparatus 51 is further additionally 
provided with a reproduction circuit 60 for reproducing 
compressed video signals and characteristic point files 
recorded in an optical disc 71, a separation circuit 61 for 
separating reproduced video signals and characteristic point 
files, an MPEG decoder 62 for decoding separated video signals 
according to MPEG2 system, and a control circuit 63 for 
performing reproduction control of the reproduction circuit 60 
based on separated characteristic point files. 

The optical disc apparatus 51 is yet additionally 
provided with an operation input unit 64 for being operated by 
a user and a monitor 65 for displaying based band video signals 
supplied from the first input terminal, the MPEG decoder 56, 
and MPEG decoder 62 as dynamic images. 

The first input terminal 52 receives a normal un- 
compressed digital video signal from, for example, a digital 
video tape recorder. The normal un-compressed digital video 
signal supplied to the first input terminal 52 is compressed 
by the MPEG encoder 54 according to the MPEG2 system, and supplied 
to the multiplexing circuit 58. The normal un-compressed 
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digital video signal supplied to the first input terminal 52 
is also supplied to the characteristic point detection circuit 
57. 

The second input terminal 53 receives a compressed 
video signal compressed according to the MPEG2 system from, for 
example, a digital satellite broadcast receiving apparatus 72, 
The compressed video signal supplied to the second input 
terminal 53 is descrambled by the descramble circuit 55 using 
a key code - The descrambled compressed video signal is supplied 
to the multiplexing circuit 58. The descrambled compressed 
digital video signal is supplied also to the MPEG decoder 56, 
subjected to expansion processing therein, and supplied to the 
characteristic point detection circuit 57. 

The characteristic point detection circuit 57 detects 
a characteristic point information from the video signal when 
the un-compressed base band video signal is supplied and 
generates a characteristic point file. 

Herein the characteristic point of a video signal is 
defined as a head finding point used for reproduction or edition 
of video signals, for example, a scene switching frame, or a 
frame positioned at starting or ending point of a program. The 
characteristic point may be a head picture of GOP in MPEG or 
I picture, or a frame having a sound larger than a certain 
magnitude or smaller than a certain magnitude (large sound or 
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mute sound) . When a characteristic point is detected using GOP 
and sound in MPEG, the needed information is supplied to the 
characteristic point detection circuit 57. 

In a characteristic point file, the information which 
correlates the type of the above-mentioned characteristic point 
to the record position of the characteristic point in the optical 
disc 71 is contained. The record position of the characteristic 
point in the optical disc 71 is, for example, a sector address. 

Alternatively, the characteristic point may be also 
specified by a user. For example, a user operates the operation 
input unit 64 to specify a characteristic point during real time 
recording, and at this time, the characteristic point detection 
circuit 57 detects the operated input and generates a 
characteristic point information. 

The characteristic point detection circuit 57 
supplies the generated characteristic point file to the 
multiplexing circuit 58. 

The multiplexing circuit 58 multiplexes the 
characteristic point file on the compressed video signal 
compressed according to MPEG2 system supplied from the 
descramble circuit 55 or the MPEG encoder 54. The multiplexed 
compressed video signal obtained from the characteristic point 
file is subjected to addition of error correction codes and 
modulation according to a prescribed modulation system in the 
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recording circuit 59, and thereafter recorded in the optical 
disc 71. 

The multiplexing circuit 58 multiplexes the 
characteristic point file on the compressed video signal and 
also multiplexes caption codes and audio data simultaneously. 
Alternatively, the multiplexing circuit 58 may multiplexes the 
characteristic point file by recording the characteristic point 
file on a management information area such as TOC of the optical 
disc 71, or may records the characteristic point file in other 
recording media such as a built-in memory of the optical disc 
apparatus 51 or a memory card instead of multiplexing the 
characteristic point file on the compressed video signal. 

As described herein above, the optical disc apparatus 
51 can record the compressed video signal supplied by the way 
of digital satellite broadcast in the form of bit stream as it 
is in the optical disc 71. The optical disc apparatus 51 can 
detect the characteristic point of the video signal to be 
recorded and record the characteristic point with the compressed 
video signal as a characteristic point file. Therefore, the 
optical disc apparatus 51 records the video signal without 
deterioration of the image quality, and further the optical disc 
apparatus 51 is capable of random access to the recorded video 
signal. 

On the other hand, the reproduction circuit 60 
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performs demodulation and error correction processing to 
reproduce the compressed video signal and characteristic point 
file recorded in the optical disc 71. 

The reproduced compressed video signal and 
characteristic point file is separated respectively by the 
separation circuit 61. The separated compressed video signal 
is subjected to decode processing in the MPEG decoder 62, and 
supplied to the monitor 65. The separated characteristic point 
file is supplied to the control circuit 63 . 

The control circuit 63 controls the reproduction 
circuit 60 based on the characteristic point file information 
and the operation input information supplied from the operation 
input unit 64. For example, the control circuit 63 takes a 
random access to the optical disc 71 based on the characteristic 
point information indicated in the characteristic point file 
and the sector address where the characteristic point is 
recorded. The reproduction circuit 60 performs, for example, 
skip reproduction, in which characteristic point frames 
indicated in the characteristic point file is reproduced 
successively, or performs head finding reproduction to find a 
desired scene change frame. 

Alternatively, if the characteristic point file is 
recorded, for example, in TOC of the optical disc 71, then the 
control circuit 63 displays the information indicated in the 
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characteristic point file on the monitor 65, a user confirms 
the displayed content/ and the desired program is reproduced 
from the head. . . 

The above-mentioned MPEG decoder 62 is shown as a 
circuit independent from the MPEG decoder 5 6 for the purpose 
of convenience for description, however, one circuit may be used 
selectively for recording and reproducing. 

As described herein above, the optical disc apparatus 
51 can reproduce the compressed video signal recorded in the 
optical disc 71 without deterioration of image quality, and can 
'take random access to the recorded video signal. 

By the way, the optical disc apparatus 51 can generates 
a new characteristic point file during reproduction . In detail, 
in the optical disc apparatus 51, an output from the MPEG decoder 
62 used for reproduction is supplied to the characteristic point 
detection circuit 57, and a characteristic point file is 
generated from the base band video signal obtained during the 
reproduction. The characteristic point detection circuit 57 
supplies the characteristic point file generated during the 
reproduction to the control . circuit 63, and stores the 
characteristic point file in the built-in memory. The control 
circuit 63 may control reproduction of the optical disc 71 based 
on the characteristic point file stored separately in the 
memory. 
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In the case that the characteristic point file is 
generated during reproduction, the characteristic pint of only 
the recorded portion is detected out of the recorded video signal . 
However, for example, if a high speed decoder having a processing 
speed as high as 4 times or 8 times the reproduction speed is 
used as the MPEG decoder 62, then the characteristic point file 
can be generated before reproduction because of read ahead. 

The optical disc apparatus 51 multiplexes the 
characteristic point file generated during reproduction on the 
video signal when reproduction is completed or interrupted, and 
records the characteristic point file in the optical disc 71. 
Alternatively, it may be stored differently in the memory of 
the control circuit 63 provided in the optical disc apparatus 
51. 

Fig. 3 7 shows accumulation and recording processing 
of the characteristic point information. First in the steg-Sl, 
the control circuit 63 determines whether the input signal is 
an analog signal, and if the input signal is an analog signal, 
then the sequence proceeds to the step S2, the data of 1 GOP 
is encoded by the MPEG encoder 54. The encoded bit stream is 
recorded in the optical disc 71 as a file through the multiplexing 
circuit 58 and recording circuit 59. At this time, the control 
circuit 63 controls the characteristic point detection circuit 
57 so as to detect the characteristic point of the input video 
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signal supplied from the terminal 52. Next, the sequence 
proceeds to the step S3, the control circuit 63 stores the 
characteristic point which is detected by the characteristic 
point detection circuit 57 in the step S2 in the built-in memory. 
Further in the next step S4, the control circuit 63 determines 
whether a user indicates the end of recording, and if the end 
of the recording is not indicated, then the sequence returns 
to the step S2, and the following processing is performed 
repeatedly. If the recording operation is judged as it is ended 
in the step S4, the sequence proceeds to the step S13 . 

On the other hand, if the input signal is not an analog 
signal, then the sequence proceeds to the step S5, the control 
circuit 63 determines whether the input signal is a bit stream 
encoded according to the MPEG2 system. If the input signal is 
a video stream encoded according to the MEPG2 system, then the 
sequence proceeds to the step S6, and the control circuit 63 
parses the video data of 1 GOP. In detail, the control circuit 
63 controls the MPEG decoder 56 so as to decode necessary 
information as the characteristic point information such as GOP 
starting point of the bit stream, picture type, and length from 
the header information contained in the bit stream. The 
characteristic point detection circuit 57 detects the 
characteristic point information from the information decoded 
by the MPEG decoder 56. The input signal is recorded in the 
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file. 

Next, the sequence proceeds to the step S7, the control 
circuit 63 stores the characteristic point information detected 
by the characteristic point detection circuit 57 in the built-in 
memory. At this time, because the video stream which has been 
stored is already encoded according to the MPEG2 system, the 
MPEG encoder 54 supplies the input bit stream to the multiplexing 
circuit 58 as it is, and records the bit stream in the optical 
disc 71 through the recording circuit 59. 

In the step S8, the control circuit 63 determines 
whether the end of the recording operation is commanded, and 
if the result is NO, the sequence returns to the step S6, and 
the following processing is executed repeatedly. In the step 
S8, if the result is YES, the sequence proceeds to the step S13 . 

On the other hand, in the step S5, if the input signal 
is determined to be an video stream not encoded according to 
the MPEG2 system, then the sequence proceeds to the step S9, 
and the control circuit 63 determines whether the video signal 
can be parsed ( the structure of the video signal can be detected) . 
If the result is YES, then the sequence proceeds to the step 
SIO, the control circuit 63 parses the video signal of one access 
unit. In detail, the control circuit 63 controls the MPEG 
decoder 56 to decode the input video stream (therefore, the MPEG 
decoder 56 is capable of functioning to decode data which are 
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encoded according a system other than the MPEG2 system in 
addition to data encoded according to the MPEG2 system) , and 
supplies the decoded video stream to the characteristic point 
detection circuit 57 based on the header information to detect 
the characteristic point. At this time, the input video stream 
passes the MPEG encoder 54 as it is, and is recorded in the file 
in the optical disc 71 through the multiplexing circuit 58 and 
recording circuit 59. Further in the step Sll, the 
characteristic point information is stored in the built-in 
memory. In the step S12, the control circuit 63 determines 
whether the end of the recording operation is commanded, and 
if the result is NO, then the sequence returns to the step S10, 
and the following processing is performed repeatedly. In the 
step S12, the determined result is YES, then the sequence 
proceeds to the step S13 . 

In the step S13, the control circuit 63 supplies the 
characteristic point information stored in the built-in memory 
to the characteristic point detection circuit 57 to generate 
a file, and stores it as the file in the optical disc 1 through 
the multiplexing circuit 58 and recording circuit 59. 

In the step S9, if the determined result is NO, then 
the control circuit 63 brought the recording operation to an 
end. 

The characteristic point information will be 
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described herein under in detail. Two purposes of introduction 
of the characteristic point file is described herein under. 

* Reduce access time during variable speed reproduction to 
realize faster variable reproduction. 

* Not embed the information in a stream to reduce the load during 
recording. 

By achieving these purposes, the following effect is expected. 

* MPEG2 video stream is edited in frame accuracy. 

* Switching between two streams during reproduction is performed 
smoothly (seamless reproduction) . 

The characteristic point information is an 
arrangement of extracted necessary information for each small 
unit of the bit stream. The small unit is determined with 
matching to the characteristic of the bit stream, for example, 
in the case of an MPEG video stream, 1 GOP corresponds to the 
small unit, and in the case of audio, 1 audio frame corresponds 
to the small unit. In this case, the characteristic point 
information includes the information such as the relative number 
of bytes from the file head located at the starting position 
of each GOP and audio frame and the reproduction time. 

The optical disc apparatus 51 accumulates temporarily 
the extracted characteristic point information in the memory 
and finally records it in the optical disc 1. If the file in 
which the characteristic point information is recorded has been 
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lost, it is possible to re-structure it by parsing the stream. 
If there is no characteristic point information file or the 
characteristic point information can not be generated, then the 
reproduction is performed without using the characteristic 
point information. In this case, the reproduction is. partially 
limited. For example, only the normal reproduction from the 
chunk head is possible, or un-natural connection between chunks 
at switching can happen to occur. 

The detailed characteristic point information is 
shown in Fig. 24 as described herein above. The CHUNK_%%%%. 
ABST is a file in which the characteristic point extracted from 
the bit stream which is the component of the chunk of sub_file 
number %%%% is recorded. In this file, the starting byte 
position, length, and attribute are described for each bit 
stream unit structure such as GOP or audio frame. GOP 
information and audio frame information are collected for each 
chunk (sub_file) as 1 CHUNK_%%%%. ABST . 

. file_type_id is structured as shown in Fig. 38, this 
is an identifier for representing that this is a file in which 
the characteristic point information is recorded, and 
represented with a character string having 16 characters 
according to ISO-646. 

info__type represents the type of subsequent 
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stream_inf o, and specifies the type of stream as shown in Fig. 
39 . 

cognizant_recording_indicator shown in Fig. 40 
represents whether this chunk is recorded by a recording 
apparatus which is capable of understanding and updating CCI 
(Copy Control Information) . 

number__pf_program.s represents the number of programs 
contained in TS (Transport Stream) , and it is necessary to read 
PSI (Program Specific Information) for recognizing the number. 
If the number_of„programs is the number other than TS, then the 
value is 1. 

number_of_str earns represents, the number of streams 
used in this program, if the number is the number of TS, then 
the value is the number of different PID (packet identification) . 
If the stream. is the MPEG stream other than TS, the number of 
streams having a different stream id is loaded in this place. 

stream_identif ier represents a stream id, and in the 
case of TS, PID is used as the stream id. 

slot_unit_type shown in Fig. 41 indicates division 
methods which have been used when the stream is divided with 
a certain interval. In the case that the index of division is 
the time such as each frame and field, the time stamp is used. 

slot_time_length represents the time which 
corresponds to 1 slot, and is represented with a value of a time 
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stamp which uses 90 kHz counter. 

number_of_slots represents the number of slots which 

are written in the table. 

number_of_thinned_out_slots represents the number of 
slots which are thinned out, and the value of 0 indicates that 
all the slots represented with slot_unit_type are recorded in 
this file. The slot which is generated first for each stream 
can not be shinned out. 

text_block ( ) is an area where various texts are stored, 
only the text item which is permitted to be used in files which 
contain the text_block () is described. 

bitstream_attribute () represents the elementary 
stream of the MPEG or attribute of each video and audio stream 
other than MPEG. The syntax is represented in Fig. 42. 

bitstream_attribute_id shown in Fig. 43 is an 
identifier which indicates that bits tream_attribute () starts 
from this position, and is represented with a character string 
having 16 characters according to 1SO-646. 

bitstream_attribute_length is contained in 
bitstream_attribute () , and represents the length of data byte 
which is subsequent to the field of bitstream_attribute_length . 

attribute_type represents the type of attribute which 
is subsequent next as shown in Fig. 44. 

video_attribute ( ) is collected for each stream of the 
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video. Because chunk unit is a continuous streams, the 
attribute is determined for each unit. 

Syntax of video_a't tribute () is shown in Fig. 45. 

input_video_source represents the type of input 
source as shown in Fig. 46. 

video_compression_mode represents the method for 
encoding the video such as MPEG1 video, MEPG2 video and DV as 
shown in Fig. 47. 

picture_rate represents the sampling time period of 
1 picture as shown in Fig. 48, and represents the shortest time 
period of the picture regardless of picture_scan_type . 

picture__scan_type represents which method out of a 
method in which 1 picture is recorded progressively and a method 
in which 1 picture is recorded in interlace is used. The display 
method is a problem of mounting. 

vertical_lines represents the number of scanning line 
as shown in Fig. 50. 

horizontal__active_pixels represents the effective 
pixels in the horizontal direction. 

aspect_ratio represents the aspect ratio as shown in 

Fig. 51. 

pixel_ratio represents the squareness of the pixel 
(1:1 or 1:1.25) as shown in Fig. 52. 

CC_existence represents the existence. of Closed 



Caption as shown in Fig. 53. 

recording_mode represents recording mode of VDR (SP 
(Standard Play) or LP (Long Play)) as shown in Fig. 54. 

copyright_inf ormation represents the copyright 

information. 

audio_attribute () is an area where the attribute of 
audio stream is recorded, and an arrangement of constant 
attribute in the chunk for each stream ID. In the case that 
a plurality of audio streams having the same stream ID is recorded 
in different times, all the audio streams should have the same 
attribute. Each channel in 1 audio stream has the same coding 
mode, quantization bit, and sampling frequency. 

Syntax of audio_attr ibute () is shown in Fig. 55. 

number_of_audio_streams represents the total number 
of streams which are regarded as audio streams recorded in the 
chunk, and means the number of audio streams having different 
stream id. The audio stream is regardless of the starting 
position (the starting position is referred to the 
characteristic point file) . 

stream_id represents the stream id of the addressed 

audio stream. 

sub_stream_id represents the id which assists in 

determining the addressed audio stream. 

language_code represents a language code of the stream 
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and is written according to IS0639-2. 

input_source represents the input source of the stream 
as shown in Fig. 56. If it is unknown, then it is written as 
"0000b" . 

audio_coding_mode represents the coding mode of the 
audio stream as shown in Fig. 57. 

bitrate represents fixed or variable bit rate as shown 

in Fig . 58 . 

q__bit represents the number of quantization bits. (24, 
20, 16, 12, etc.) as shown in Fig. 59. 

fs represent the sampling frequency of the audio 
stream as shown in Fig. 60. 

emphasis represents the flag of emphasis as shown in 
Fig. 61, and is effective for LPCM stream. 

number_of channels represents the number of channels 

(1 (mono) to 8) . 

status_of_this_channel represents the state of 
channel and represents whether channels used for overflow record 
is residual, for example, -represents the space channel. 

channel_assignment represents that what channel is 
assigned to what speaker (L. R. Center, Rear, L, Rear R, , , ) and 
is effective for LPCM stream. 

Dynamic_range_control is represents Dynamic range 

control . 
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karaoke () represents karaoke related data. 

slot_inf o ( ) is formed by dividing a stream into units 
specified by slot__type, an by extracting the characteristic of 
the stream for each small unit (slot). slot_info () is used 
selectively for each type of stream. 

Syntax of slot_info () is shown in Fig. 62. 

slot_info_id is an identifier which indicates the 
position from which slot_info () starts as shown in Fig. 63, 
and is represented with a character string having 16 characters 
according to ISO 646. 

Syntax of slot_info_for_one_GOP () is shown in Fig. 

64. 

slot__inf o_f or_one_GOP ( ) is the characteristic 
extracted from the MPEG video stream, and the basic slot unit 
is 1 GOP. 

slot_inf o_one_GOP () is repeated the number of times 
equivalent to the number of GOP in the stream. 

slot_start_point used hereinafter represents the head 
position of a slot, and is arranged in byte align. Head bytes 
of all the GOP headers in the stream should be slot_start_point . 
Further, the head byte of the picture header of I-picture may 
be slot_start_point . 

slot_length represents the length from this 
slot_start_point to the next slot_start_point in the form of 
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byte, and in the case of the first stream or final stream, 
slot_length represents the length from the head or tail 
respectively. 

(in case of "info_type == MEPGl__Sys tem_stream" ) 

sequence_header_start_of f set indicates the first 
byte of Sequence header which is located before the addressed 
slot_start_point bit position and is located nearest to 
slot_start_point . The value is represented with the absolute 
value of the relative number of bytes from slot_start__point . 

packet_start_of f set indicates the head byte of the 
packet header of a packet which contains the byte position 
indicated by sequence_header_start_of f set . The value is 
represented with the absolute value of the relative number of 
bytes from slot_start_point. 

sequence_header_start_of f set indicates the first 
byte of the sequence header which is located before the addressed 
slot_start__point bit position and is located nearest to the 
slot_start_point. The value is represented with the absolute 
value of the relative number of bytes from -slot_start_point. 

PES_packet_start_of f set indicates the head byte of 
the packet header of a PES packet which contains the byte position 
indicated by sequence_header_s tart_of f set . The value is 
represented with the absolute value of the relative number of 
bytes from slot_star t_jpoint . 
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pack_start_of f set indicates the head byte of the pack 
header of a pack which contains the byte position indicated with 
sequence_header_start_of f set The value is represented with 
the absolute value of the relative number of bytes from 
slot_start_point . . 

(in case of "info__type == MPEG2__System_TS " ) 

sequence_header_start_of f set indicates- the first 
byte of the sequence header which is located before the addressed 
slot_start_point bit position and is located nearest to the 
slot_start_point . The value is represented with the absolute 
value of the relative number of bytes from slot_start_point . 

TS_packet_start_of f set indicates the head byte of the 
packet header of a TS packet which contains the byte position 
indicated with sequence_header_start_of f set . The value is 
represented with the number obtained by dividing the absolute 
value of the relative number of bytes from the head byte of the 
packet header of a TS which contains s lot_s tart_point by 188. 

PES_jpacket_s tart_of f set indicates the head byte of 
the PES packet which contains the byte position indicated with 
TS_packet_start__of f set . The value is represented with the 
absolute value of the relative number of bytes from 
slot__start_point . 

TS__packet_start_of f set2 indicates the head byte of 
the TS packet which contains the byte position indicated with 
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PES_jpacket_start__of f set . The value is obtained by dividing the 
absolute value of the relative number of bytes from the head 
byte of the packet header of the TS packet which contains 
slot_start_point by 188. 

(in case of "info_type == MEPG2_System_PS" ) 

sequence_header__start_of f set indicates the first 
byte of the sequence header located before the addressed . 
slot_start_point bit position and is located nearest to the 
slot_start_point. The value is represented with the absolute 
value of the relative number of bytes from the slot_start_point. 

PES_packet_start_of f set indicates the head byte of 
the packet header of the PES packet which contains the byte 
position indicated with sequence_header_start_of f set . The 
value is represented with the absolute value of the relative 
number of bytes from the slot_s tart_point . 

GOPH_existence_f lag is a flag for representing 
whether the header just before sloths tart_pint is GOP header, 
and is effective only when the addressed slot_start_point is 
a picture header. 

f irst_presented_picture_structure is 
picture_structure of a picture displayed first of this slot as 
shown in Fig. 65. 

copy_closed__GOP represents copy of a closed GOP flag 
value of GOP header corresponding to this slot. 
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copy_broken_link represents copy of the broken link 
flag value corresponding to this slot. 

timers tamp_of_f irst_picture represents the time 
- stamp of the picture which is displayed first in the addressed 
slot or the time information or the like for AV synchronization. 

GOP__status represents GOP status and is composed of 
flags, for example, for indicating the inclusion of editing 
point. 

picture_count__type represents picture count type 
(frame or field) as shown in Fig. 66. Because of the problem 
of 3-2 pull down and top or bottom field first, picture count 
in frame unit pan cause an error, it is allowed to. count in field 
unit. 

number_of_picture represents the number of pictures 
contained in the slot, and is a value counted in the unit 
specified with picture_count_type . 

encode_inf o ( ) represents an area for recording the 
information supplied from the encoder which encodes, this stream. 

buffer_occupancy () represents the information which 
relates to buffer occupancy. 

camera_info () represents the image taking condition 
information (camera movement correction information, aperture 
of camera, shutter speed, brightness) in the case that this 
information is the information obtained using a video camera. 
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reserved represents an extended area. 
Syntax of slot_info_for_one_audio_frame () is shown 
in Fig. 67. 

MPEG audio stream information is written in the order 
of bit stream fi.le arrangement for each AAU (Audio Access Unit: 
audio frame) . 

AAU_storage_length represents the difference between 
the head address of the PES packet which contains the head of 
the addressed AAU and the head of the PES packet which contains 
the head of the next AAU, and to find the position of the packet 
in which the head of AAU, difference values are added. 

AAU_start_byte_position represents the length from 
the head of the PES packet which contains the head of the. 
addressed AAU to the head byte of AAU. 

flags represents various flags. 

encode_inf o ( ) represents an area for recording the 
information supplied from an encoder which encodes this stream. 

camera^info () represents the image taking condition 
information (camera movement correction information, aperture 
of camera, shutter speed, brightness, frame taking 
photographing, AE mode, WB mode, planning speed, shutter) in 
the case that this information is an image information obtained 
using a video camera. 

Syntax of slot_inf o_f or_one_time_slot () is shown in 
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Fig. 68. 

The cases that the present invention is applied to 
optical disc apparatuss are described hereinbefore as examples, 
however alternatively, the present invention may be applied to 
the case that other recording media are used for recording or 
reproducing the information. 

As the distribution media for distributing the 
computer program for performing processing as described 
hereinbefore to users, recording media such as magnetic discs, 
CD-ROMs, and solid memories as well as communication media such 
as network and satellite may be used. 

Because according to- the recording apparatus 
described in claim 1, the' recording method described in claim 
5, and distribution medium described in claim 6, the 
characteristic point information of the video signal or audio 
signal contained in the file is recorded in a recording medium 
for each file, it is possible to control reproduction of the 
video signal or audio signal in file unit. 

Because according to the reproduction apparatus 
described in claim 7 , the reproduction method described in claim 
8, and distribution medium described in claim 9, reproduction 
of the file is controlled based on the characteristic point 
information recorded in the recording medium, for each file, it 
is possible to manage the file. 
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Because according to the recording apparatus 
described in claim 10, the recording method described in claim 
11, and the distribution medium described in claim 12, the 
characteristic point information of the video signal is detected, 
and the video signal and characteristic point information are 
both recorded in a recording medium, then recording is performed 
without deterioration of the image quality, and it is possible 
to take random access to the recorded video signal. Because 
it is possible to recording/reproducing in the same system, high 
cost of a recording/reproducing apparatuss are suppressed 
regardless that the video signal is compressed or not 
compressed. 

Because according to the recording/reproducing 
apparatus described in claim 13, recording/reproducing method 
described in claim 14, and the distribution medium described 
in claim 15, files and characteristic point information of each 
file are recorded in a recording medium, reproduction of files 
is controlled correspondingly to the characteristic point 
information reproduced from the recording medium, it is possible 
to realize an easy file management system. 
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